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To The Editor:

The pattern of serum aspartate (AST) to alanine aminotransferase (ALT) level is commonly interpreted by providers for etiologies of liver injury. Classically, an elevated AST/ALT ratio can be seen in patients with liver cirrhosis or alcohol‐related liver disease.^(^ [^1^](#hep41525-bib-0001){ref-type="ref"} ^)^ Anecdotally, we observed unusually elevated AST/ALT ratios in patients diagnosed with hepatic neoplasia. Due to this, we evaluated for an AST/ALT ratio greater than 5 in patients diagnosed with hepatic neoplasia, given that this ratio is unusual in liver disease.

A retrospective chart review was performed on patients encountered by the Liver Consult service from 2003 to 2019. Inclusion criteria consisted of adult patients (≥18 years) who had evidence of hepatic neoplasia by imaging and/or histology, including hepatocellular carcinoma (HCC), hepatic metastases (HM) from extrahepatic malignancy, or hepatic lymphoma. Patients were excluded if charting was incomplete or follow‐up data were not existent. All statistical analyses were performed using R 3.6.1 (R Foundation for Statistical Computing, Vienna, Austria).

A total of 435 charts were reviewed, and a total of 376 patients were included in the study. We found that 27% of the cohort had cirrhosis. A majority of patients had HM (74%), while 25% of patients had HCC and 1% had lymphoma. The median AST and ALT levels were 82 and 48 U/L, respectively. Overall, the AST/ALT ratio did not differ across tumor types or cirrhosis status. There were 45 patients (12% overall) with ratios greater than 5 (Table [1](#hep41525-tbl-0001){ref-type="table"}). Thirteen patients had HCC (14% of all HCC), while 32 patients had HM (12% of all HM). The median AST was 8.2 times the upper limit of normal (ULN) (interquartile ratio \[IQR\], 4.4‐26.3), and the median ALT was 1.0 × ULN (IQR, 0.5‐3.2). The median AST/ALT ratio was 7.3 (IQR, 6.1‐9.1). There were no differences in ratios, alkaline phosphatase levels, and total bilirubin levels between HCC and HM. Notably, patients with ratios greater than 5 had greater median serum lactate dehydrogenase (LDH) levels than those with ratios less than 5 (1,062 U/L \[IQR, 487‐2,875\] vs. 279 U/L \[IQR, 204‐545\], respectively; *P* \< 0.001), although they were not available in more than half the cases. There was a positive correlation between LDH and AST/ALT ratios (*R* = 0.47, *P* \< 0.001).

###### 

Individual Characteristics of Patients With AST/ALT Ratio \>5 (n = 45)

  Age (Years)   Sex   Cancer   Etiology of Liver Disease   Ethanol Intake   Cirrhosis   AST × ULN[\*](#hep41525-note-0002){ref-type="fn"}   ALT × ULN[\*](#hep41525-note-0002){ref-type="fn"}   AST/ALT Ratio   ALP × ULN[\*](#hep41525-note-0002){ref-type="fn"}   TB × ULN[\*](#hep41525-note-0002){ref-type="fn"}   Platelet Count (×10^9^/L)   INR     AFP (ng/mL)                                      LDH × ULN[\*](#hep41525-note-0002){ref-type="fn"}   CK (U/L)   Number of Lesions   Vascular Invasion
  ------------- ----- -------- --------------------------- ---------------- ----------- --------------------------------------------------- --------------------------------------------------- --------------- --------------------------------------------------- -------------------------------------------------- --------------------------- ------- ------------------------------------------------ --------------------------------------------------- ---------- ------------------- -------------------
  58            F     HCC      Hepatitis B                 No               No          42.8                                                1.4                                                 31.1            1.8                                                 0.5                                                245                         1.06    5                                                14.2                                                94         Innumerable         Yes
  67            M     HCC      Cryptogenic                 No               No          6.1                                                 1.0                                                 6.2             2.8                                                 1.8                                                190                         1.34    NA                                               NA                                                  NA         NA                  NA
  61            M     HCC      Cryptogenic                 No               No          3.6                                                 0.4                                                 10.2            1.4                                                 1.0                                                504                         0.93    114                                              1.0                                                 8          Innumerable         No
  26            M     HCC      Cryptogenic                 No               No          2.8                                                 0.5                                                 5.2             1.3                                                 0.4                                                373                         1.97    891                                              NA                                                  NA         Single              No
  61            F     HCC      Hepatitis C                 No               Yes         2.8                                                 0.4                                                 7.9             1.2                                                 0.3                                                329                         1.01    36,171                                           NA                                                  NA         Innumerable         No
  50            M     HCC      Cryptogenic                 No               Yes         7.4                                                 1.0                                                 7.2             4.4                                                 3.2                                                142                         1.21    NA                                               NA                                                  1,649      Innumerable         Yes
  42            M     HCC      Hepatitis C                 No               Yes         64.0                                                6.4                                                 10.0            3.1                                                 16.2                                               41                          10.11   NA                                               11.4                                                NA         Innumerable         No
  60            M     HCC      Hepatitis B                 No               Yes         9.7                                                 1.6                                                 6.3             4.8                                                 7.5                                                347                         1.18    321                                              1.3                                                 NA         3                   No
  47            M     HCC      Cryptogenic                 No               Yes         5.9                                                 0.8                                                 7.8             3.5                                                 1.0                                                201                         1.24    209                                              0.9                                                 NA         2                   No
  38            M     HCC      Hepatitis B                 No               Yes         14.2                                                0.5                                                 29.8            1.1                                                 23.0                                               115                         1.67    NA                                               NA                                                  NA         Innumerable         No
  31            F     HCC      Hepatitis C                 No               Yes         23.4                                                2.8                                                 8.3             4.8                                                 33.9                                               1,007                       2.4     520                                              NA                                                  NA         Single              Yes
  69            F     HCC      Hepatitis B/C               No               Yes         28.8                                                3.2                                                 9.1             4.2                                                 1.7                                                176                         1.6     53,900                                           2.6                                                 NA         Single              No
  77            M     HCC      Hepatitis C                 No               Yes         31.8                                                3.8                                                 8.3             2.4                                                 3.5                                                246                         1.4     6,100                                            1.8                                                 222        2                   Yes
  58            M     HM       None                        No               No          26.3                                                4.0                                                 6.6             1.7                                                 3.7                                                45                          4.43    1.7                                              5.5                                                 54         Innumerable         No
  52            M     HM       None                        No               No          23.8                                                3.1                                                 7.6             9.5                                                 15.5                                               35                          5.15    3.2                                              4.7                                                 NA         Innumerable         No
  57            F     HM       None                        No               No          52.0                                                4.0                                                 13.0            6.2                                                 2.5                                                205                         2.14    4.1                                              22.2                                                661        Innumerable         No
  64            F     HM       None                        No               No          31.3                                                4.7                                                 6.7             11.1                                                5.3                                                70                          1.13    NA                                               4.7                                                 NA         Innumerable         No
  29            F     HM       None                        No               No          1.6                                                 0.2                                                 7.9             2.0                                                 1.9                                                363                         2.89    NA                                               1.1                                                 NA         Innumerable         No
  43            F     HM       None                        No               No          8.3                                                 1.0                                                 8.1             6.2                                                 1.2                                                173                         1.38    NA                                               NA                                                  261        Innumerable         No
  64            F     HM       None                        No               No          2.7                                                 0.5                                                 5.7             2.8                                                 6.5                                                100                         1.25    NA                                               NA                                                  NA         Single              No
  59            F     HM       None                        No               No          5.1                                                 0.6                                                 8.9             3.0                                                 0.5                                                299                         1.25    NA                                               9.0                                                 NA         Innumerable         No
  60            F     HM       None                        No               No          3.2                                                 0.6                                                 5.3             3.6                                                 0.6                                                415                         1.07    NA                                               NA                                                  NA         Single              No
  54            F     HM       None                        No               No          5.1                                                 1.0                                                 5.3             2.4                                                 12.9                                               287                         1.34    NA                                               NA                                                  NA         Innumerable         No
  63            F     HM       None                        No               No          8.8                                                 1.4                                                 6.2             8.6                                                 0.7                                                403                         1.23    NA                                               NA                                                  157        Innumerable         No
  62            M     HM       Hepatitis C                 No               No          1.8                                                 0.3                                                 5.6             2.3                                                 0.3                                                381                         1.19    NA                                               4.1                                                 NA         Innumerable         No
  53            M     HM       None                        No               No          8.0                                                 1.1                                                 7.3             2.7                                                 0.4                                                477                         1.03    NA                                               7.1                                                 NA         Innumerable         No
  55            F     HM       None                        No               No          6.6                                                 0.9                                                 7.1             11.4                                                1.3                                                169                         1.59    NA                                               NA                                                  NA         Single              No
  58            F     HM       None                        No               No          37.8                                                4.0                                                 9.6             5.7                                                 2.9                                                18                          3.18    NA                                               NA                                                  NA         Innumerable         No
  53            F     HM       None                        No               No          8.9                                                 1.5                                                 6.0             18.1                                                22.9                                               476                         1.11    NA                                               NA                                                  NA         Innumerable         No
  78            M     HM       None                        No               No          30.6                                                3.3                                                 9.2             7.1                                                 3.6                                                202                         1.12    1,809[^†^](#hep41525-note-0003){ref-type="fn"}   NA                                                  NA         Single              No
  57            M     HM       None                        No               No          38.5                                                5.7                                                 6.7             14.7                                                5.7                                                48                          1.75    NA                                               22.2                                                NA         Single              No
  61            M     HM       None                        No               No          8.2                                                 1.4                                                 5.9             3.7                                                 5.8                                                167                         1.76    NA                                               16.1                                                155        Innumerable         No
  32            F     HM       None                        No               No          0.6                                                 0.1                                                 6.0             1.4                                                 0.5                                                599                         1.29    NA                                               NA                                                  NA         Innumerable         No
  44            M     HM       None                        No               No          4.4                                                 0.8                                                 5.7             4.6                                                 1.3                                                141                         1.26    NA                                               NA                                                  NA         Innumerable         No
  84            F     HM       None                        No               No          18.8                                                3.2                                                 5.9             3.6                                                 1.8                                                135                         3.01    2.4                                              NA                                                  NA         Innumerable         No
  62            F     HM       None                        No               No          12.1                                                1.9                                                 6.5             8.3                                                 1.6                                                353                         1.3     NA                                               NA                                                  NA         Innumerable         No
  60            F     HM       None                        No               No          4.4                                                 0.3                                                 13.6            2.5                                                 0.9                                                164                         1.19    NA                                               NA                                                  NA         2                   No
  46            F     HM       None                        No               No          28.5                                                3.4                                                 8.4             3.6                                                 17.5                                               21                          1.55    NA                                               NA                                                  NA         Innumerable         No
  64            F     HM       None                        No               No          13.5                                                1.5                                                 9.3             0.7                                                 0.6                                                304                         1.2     NA                                               NA                                                  NA         Innumerable         No
  51            F     HM       None                        No               No          2.1                                                 0.3                                                 7.1             3.9                                                 1.3                                                267                         1.41    NA                                               NA                                                  NA         Innumerable         No
  59            F     HM       None                        No               No          5.3                                                 0.9                                                 6.1             4.5                                                 3.5                                                504                         1.43    NA                                               NA                                                  NA         Innumerable         No
  59            M     HM       Hepatitis B                 No               No          5.1                                                 1.0                                                 5.2             1.8                                                 28.0                                               369                         1.8     NA                                               NA                                                  NA         Innumerable         No
  41            F     HM       Cryptogenic                 No               Yes         34.2                                                3.6                                                 9.6             5.7                                                 8.8                                                119                         2.11    2.1                                              22.2                                                NA         Innumerable         No
  61            F     HM       Cryptogenic                 No               Yes         2.0                                                 0.2                                                 10.1            0.7                                                 0.2                                                123                         1.52    NA                                               4.3                                                 NA         Innumerable         No
  80            F     HM       Cryptogenic                 No               Yes         2.6                                                 0.4                                                 7.5             2.4                                                 0.7                                                273                         1.19    1.5                                              NA                                                  NA         Innumerable         No

ULN: AST and ALT, 40 U/L; ALP, 100 IU/L; total bilirubin, 1.0 mg/dL; serum LDH, 225 U/L.

Biopsy of liver tumor consistent with metastatic carcinoma of unknown primary (immunostaining negative for HCC).

Abbreviations: AFP, alpha fetoprotein; ALP, alkaline phosphatase; CK, creatine kinase; F, female; INR, internationalized ratio; M, male; NA, not available; TB, total bilirubin.
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For the first time, we describe hepatic neoplasia as an etiology of liver injury resulting in markedly elevated AST/ALT ratios. Remarkably, 45 patients had ratios greater than 5. Only 2% of the cohort had alcohol‐associated liver disease with no evidence of alcoholic hepatitis. The pathogenesis is unclear, but it may be related to hepatocellular necrosis from tumor infiltration or from malignant cells themselves. In addition, we noted a positive correlation of AST/ALT ratios to LDH levels. Elevated LDH levels have been described in ischemic liver injury. However, there were patients with elevated AST/ALT ratios with only minimal increases in LDH levels, making hepatic ischemia due to tumor infiltration less likely. Cases were limited to those encountered by the consult service, which may reflect selection bias as reasons for consultation were to evaluate unusual aminotransferase values. Hepatic neoplasia should be considered in the differential diagnosis of patients with elevated AST/ALT ratios, especially when ratios are greater than 5.
